Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.039; wR factor = 0.113; data-to-parameter ratio = 20.0. organic compounds o2362 Vijayakumar et al.
In the title compound, C 13 H 8 N 2 O 2 S, the essentially planar benzothiazole system [maximum deviation = À0.012 (1) Å for the S atom] is oriented at a dihedral angle of 48.3 (1) with respect to the benzene ring. The nitro group is substantially twisted from the plane of its attached benzene ring [dihedral angle = 52.0 (1) ]. The crystal packing features C-HÁ Á ÁO hydrogen bonds, which generate C(6) helical chains propagating along [010] . Weak C-HÁ Á Á interactions also occur in the crystal.
Related literature
For the pharmacological activity of benzothiazole derivatives, see: Repiĉ et al. (2001) ; Schwartz et al. (1992) . For related structures, see: Lakshmanan et al. (2011) ; Zhang et al. (2008) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg1, Cg2 and Cg3 are the centroids of the S1/N1/C1/C2/C7 thiazole ring, the C2-C7 benzene ring and the C8-C13 benzene ring, respectively. Symmetry codes: (i) Àx þ 1; y À 1 2 ; Àz þ 3 2 ; (ii) Àx; Ày; Àz þ 1; (iii) Àx; y þ 1 2 ; Àz þ 3 2 .
Data collection: APEX2 (Bruker, 2004) ; cell refinement: APEX2 and SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia (1997) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 ). SM thank Dr Babu Vargheese, SAIF, IIT, Madras, India, for his help with the data collection.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: HB6879). Fig. 1 . shows a displacement ellipsoid plot of (I), with the atom numbering scheme. The benzothiazole moiety (S1/N1/C1-C7) is essentially planar [maximum deviation = -0.012 (1) Å for the S atom] and lies at an angle 48.3 (1)° with respect to the benzene ring. The nitro group (N2/O1/O2) is twisted from the attached benzene ring, forming a dihedral angle of 52.0 (1)°. The geometric parameters of the title molecule agrees well with those reported for similar structures (Lakshmanan et al., 2011 , Zhang et al., 2008 .
The crystal packing features C-H···O hydrogen bonds. Atom C11 at x, y, z donates one proton to atom O1 at 1 -x, -1/2 + y, 3/2 -z, forming C(6) zigzag chains along the b axis (Fig. 2) . The crystal packing also features three weak C-H···π interactions, the first one between a benzene H9 atom and the thiazole ring (S1/N1/C1/C2/C7) of an adjacent molecule, with a C9-H9···Cg1 ii seperation of 2.92 Å, the second one between a benzene H10 atom and the benzene ring (C2-C7) of a neighbouring molecule, with a C10-H10···Cg2 ii seperation of 2.90 Å and the third one between a benzene H3 atom and the benzene ring (C8-C13) of a neighbouring molecule, with a C3-H3···Cg3 iii seperation of 2.99 Å (Table 1 and Fig. 3; Cg1, Cg2 and Cg3 are the centroids of the (S1/N1/C1/C2/C7) thiazole ring, (C2-C7) benzene ring and (C8-C13) benzene ring, respectively. symmetry code as in Fig. 3 ).
A mixture of 2-nitrobenzaldehyde (1 g, 6.6 mmol), 2-aminobenzenethiol (0.827 g, 6.6 mmol) and bakers′ yeast (2.05 g) were stirred at room temperature for 24 h in dichloro methane(DCM). After completion of the reaction, the bakers′ yeast was filtered through a bed of Celite, and the filtrate was concentrated under reduced pressure. On cooling, the solid product (1.60 g, 94%) obtained was separated and crystallized from ethylacetate to afford the title compound as yellow blocks.
Refinement
All the H atoms were positioned geometrically, with C-H = 0.93-0.96 Å and constrained to ride on their parent atom, with U iso (H) = 1.2U eq (C).
Computing details
Data collection: APEX2 (Bruker, 2004) ; cell refinement: APEX2 and SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia (1997) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009 The molecular structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level. A view of the C-H···π interactions (dotted lines) in the crystal structure of the title compound. Cg1, Cg2 and Cg3 denotes centroid of the S1/N1/C1/C2/C7 thiazole ring, C2-C7 benzene ring and C8-C13 benzene ring, respectively.
[Symmetry codes: (ii)-x, -y, 1 -z; (iii)-x, 1/2 + y, 3/2 -z]. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
2-(2-Nitrophenyl)-1,3-benzothiazole
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (6) 0.0036 (5) −0.0008 (5) 0.0019 (5) C2 0.0360 (7) 0.0340 (6) 0.0389 (6) 0.0019 (5) −0.0033 (5) −0.0014 (5) C3 0.0543 (9) 0.0430 (7) 0.0469 (8) 0.0053 (6) 0.0005 (7) −0.0092 (6) C4 0.0577 (10) 0.0379 (7) 0.0687 (10) 0.0062 (7) −0.0064 (8) −0.0153 (7) C5 0.0586 (10) 0.0316 (7) 0.0776 (11) −0.0010 (7) −0.0063 (8) 0.0036 (7) C6 0.0607 (10) 0.0383 (8) 0.0605 (9) −0.0017 (7) 0.0062 (8) 0.0109 (7) C7 0.0416 (7) 0.0338 (6) 0.0459 (7) 0.0012 (5) 0.0020 (6) 0.0019 (5) (6) 0.0026 (9) −0.0075 (7) −0.0013 (6) S1 0.0620 (3) 0.0411 (2) 0.0428 (2) 0.00900 (16) 0.01624 (17) 0.00421 (14) Geometric parameters (Å, º) C1-N1 1.2906 (17) C7-S1 1.7247 (14) Symmetry codes: (i) −x+1, y−1/2, −z+3/2; (ii) −x, −y, −z+1; (iii) −x, y+1/2, −z+3/2.
